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What do compaction bands look 
like in the field?
From Sternlof, Rudnicki and Pollard, JGR, 2005
Compaction Bands: Earliest Structural Fabric of the Aztec
From Kurt Sternlof, Stanford
Characteristic Compaction Band Arrays
Parallel Cross-hatch Anastomosing
in the Aztec Sandstone From Kurt Sternlof, Stanford
From Sternlof, Rudnicki and Pollard, JGR, 2005
From Sternlof, Rudnicki and Pollard, JGR, 2005
Chicago Tribune
Front Page,
January 27, 2003
In June, Ronald Oxburgh, Shell’s chief in the United Kingdom
called sequestration essentially the last best hope to combat climate
change. “If we don’t have sequestration, then I see very little hope
for the world, Oxburgh told the British newspaper The Guardian.”
Science, August 13, 2004.
Normalized band thickness vs. distance from center
normalized by half-length.
From Sternlof, Rudnicki and Pollard (JGR,  2005) 
and Sternlof (PhD Thesis, 2006)
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“Anti-crack model” (Pollard, Fletcher, Sternlof)
Compaction Bands as Stiff Inclusions
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From Sternlof
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 Sternlof (2006)
 Hill (1989)
 M & A (1996)
 Baud et al. (2004)
 Tembe et al. (in prep)
 Fortin et al. (2005)
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Figure 1:Compaction Band Data
After Tembe, 2006.
Combined “anti-crack” and “anti-dislocation” model
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From Sternlof and Rudnicki, GRL, 2005:
critical energy release rate 
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Energy Release Due to Compaction Band Propagation
Rudnicki and Sternlof, GRL, 2005 (after J. R. Rice, 1968)
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Tembe et al., JGR, 2006 estimate “compaction energies”
(equivalent to energy release rate) of 16 – 43 kJ/m2 for Berea and 
Bentheim sandstones.
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Conclusions
• A simple fracture and dislocation model 
indicates a (surprising) consistency between 
lab and field data (though multiple 
interpretations are possible).
• More field and laboratory observations of 
the breakdown process near the tip of bands 
would be helpful in constructing more 
elaborate models.
Thank You!
